Effects of glycine on the crayfish neuromuscular junction. II. Release of inhibitory transmitter activated by glycine.
Glycine applied in the bathing medium at concentrations exceeding 0.1 mol/l elicited high rates of spontaneous inhibitory postsynaptic currents (sIPSCs) in crayfish neuromuscular junctions. This effect of glycine was reversible within seconds. In several experiments on application of 0.5 mol/l glycine the rate of sIPSCs immediately increased to about 10 kHz and thereafter declined exponentially with time constants of between 10 and 20 s. This resulted in a release of about 140,000-200,000 inhibitory quanta per trial. When the readily releasable pool of transmitter had been so depleted by glycine, it was necessary to superfuse the preparation with normal solution for 5-10 min in order to be able to again evoke a high rate of sIPSCs. A similar effect of glycine on spontaneous release was also observed in some preparations which had been previously bathed in zero Ca2+ solution for up to 45 min. Addition of 25 mmol/l Mg2+ to the bathing fluid did not block the glycine evoked release of transmitter. However, in sodium-free superfusions the increase in the rate of sIPSCs induced by glycine was reduced. In the presence of 0.5 mol/l glycine no excitatory miniature currents (sEPSCs) were observed, in fact, glycine depressed excitatory synaptic transmission. In addition to the increasing the rate of sIPSCs, high concentrations of glycine evoked 'giant' sIPSCs (gsIPSCs). They were about 10-15 times larger than the normal sIPSCs and occurred at rates lower than 3 Hz, irrespective of whether the bathing medium contained sodium or not. However, in sodium-free superfusions the time constants of the decay of gsIPSCs were prolonged by a factor 2-3. These results suggest that glycine elicited sIPSCs and gsIPSCs by different mechanisms. Possible mechanisms which might explain the effects of glycine on release of inhibitory transmitter are discussed.